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(57) [S«9] 

imtffi M%-C. Mn : 0. 5-2. 5%, Mg : 2. 5 
-7%£, ^S<ifcTi : 0.15-0. 5%. Zr : 0. 15 
—0.5%. B : 0.01—0. 1 %<D5*><D— «, iSitf^fc 
< <ht>S b : 0.01—0. 5%. B i : 0.01— 0. 5%<D-b*> 

izmn&mffiL, mfzmnammzo. 5-c/^i©^ 



(2) 



1 

Itimmi) aa96T. Mn : 0. 5~2. 5 96, Mg : 
2. 5~ 7 96<i:, 4>&<£&T i : 0. 15~0. 5 96. Z r : 
0. 15~0. 5 96. B : 0.0I~0. 1 96©-5%CD— 8. *5<fctf 
^i&XtfcS b : 0.01~0. 596. B i : O.0l~0. 5 9600 

?-£©-a£^*, saws&ftMKT^^At&s 

[iit#JB2] SS96T. Mn : 0. 5~2. 5 96. Mg : 
2. 5~7%, Zn : l~ 5 96<fc. 4>&<<fcfcT i : 0. 15 
~0. 5 96. Zr: 0. 15~0. 5 96. B : 0. 01~0. 1 96 0D5 
*><D—m. *5«fctX4>fc< ifcS b : 0.01~0. 5 96. B 

i : 0.01 ~0. 5 96 <D r>*> SS6*^HM(C 

ii-rz>m®m • iSsattr^s^A^&gBtfoDisajg;*; 

[if*^3] a»96-C. Mn : 0. 5~2.596. Mg : 
2.5~7%t. ^<ifeT i : 0. 15~0. 5%. Z r : 
0. 15~0. 5 %, B : 0.01~0. 1 96(03^05— a, *5«fcO: 
4>&< £t>S b : 0.01 ~0. 5 96. Bi : 0. 01~0. 5 9609 

6 & -5 C £ £#84 iT-S^iiffl 7 A- 5 = O A^&. 
[f»^c«4] fia%T. Mn : 0. 5~2. 5 96, Mg : 
2. 5~7%. Zn:l~5%t, ^<i:fcT i : 0. 15 
~0. 5 96, Z r : 0. 15 — 0. 5 96, B : 0. 01~0. \ %<Do 
*><D— S. *}J;Z/4>&<<»:t>S b : 0.01—0.5 96, B 
i : 0.01~0. 5%<Do*,<D— a£^<*. S^TiUSr: 

t;p = -^a^. 

[0 0 0 1] 

- * A-^^gp^cD^jg^te^ i zf&®m-cism. izmntz 

— Mn — Mg — T i -Sb^icifcteA 1 -Mn-Mg- 
Z n -T i -S bmfrt>fcZ>m&m7)m~A&&. *5 

<fctf £<D£-&£/?H,>Tii53£a? • igsstt©/';^ -"?A£• 
&g|5#*£^ii-r£2fi£^cw-r£. 

[0 0 0 2] 

[ft#<D&#j] ^jgffl£LT«V^tl^T;i/3-^A^ 

&gra*. w\z7)vs.-^A^(ommmt. mmit^m 
ffa<D&mfa±<Dtztt>\zmfiimiti>m$.n-c^z>. #tc. 
e mm<Ds.m o fwan^gcfi, k 7 >v s x a 
&&*mmT2>\z\t, zm&is ttoztzmmLfz. 



^BSTS-S 3 0 20 2 



[0003] ^j&fflicffl^en-szjps^^A^ 
mm&c>£^7)i$-'y&-&m <a 1 - s 1 ) 

^icttE^SoAc. — j i s(c^«e>e.n-5Ac 7 

AStfAC 7 B05«fc5ftA 1 -Mg^C0^T«. 

zizm&& j $>fetif8&mtitiL<D&!i?i3L-£&&&zfi*<Dm 
[0004] -t^T. *2g9§#<ste. cin&niB&KK 

S^lCMg^Z n^^ftlLT^kLfeiiSfaHtTJP 

^-VA-gi&zmm^fz mmw-3-2 0 2 4 3 6^ 
$g. #pa¥ 5 - 9 6 3 8 . -r&*>*i. #ps^3 
-20243 6mzm$zzntz7)i>s.=.v&&&\*. a 

i%TMn : 0. 9 ~ 2. 096. T i : 0. 15~0. 6 96. M 
g : 4~8 96*^*.. gig&TjtA 1 tT^jB^Kt^Sfc: 
Z>-&®&7 )V3.->y A^TS -5. ^0D^«. 
S*<3 Okgf/mm'lUi. #tX*i2 0 %«_h£gJ&TilSVi 

30 [0 0 0 5] #M¥5-9 6 3 8^»Cj|3g$nfc 

7;Rr^A-&^tt. SS%TMn : 0. 9~2%. M 
g: 2.5—796. Zn:l~596£, 'pt&< tfeTi : 
0. 15~0. 5 96. Z r : 0. 15~0. 5 %. B : 0.01~0. .1 % , 

Mifi^rttTr**.. C©^*»4, 9l!R9ft3ftt3 5kgf/mm' 
W±, #Z/tJU 0%JeA±$^r^**^UT^-5. * 

40 fc. fe-&^««a^p©?&aia^ i r/»a±©»K»4- 

[0 0 0 6] 

[^^Ti^ftbi^t-r-sgis] u^u&^s, 

3-2 0 2 4 3 6^^trft|g$nfcSigJttyjl'5-^ 

<D/h£ l^-&^**0D±fE<DM n a© 2 96 «ra^.fe« 
fcJUA l,MndtSffiUT§l3g4#tt^eTLX 
L * -5 <t -5 r«>1S5:W 

[0 0 0 7] #ga^F5-9 6 3 8^ffi{cS3g* 



arm. tfaasau'c/^sTBat. m^A&fto 

*TLT^-5. &£&©3l3I?i£ttMna<^« 

-5 i. flJUA 1 ,M n *<fitti UT§l3S4$tt*^St»CfiT 

SS^SnTMnSSrSK Lfcl>«-&T*K 
J: o T5l5I$H4a<# L < <£T L, T U $ £ A, 

[0 0 0 8] £<D«fc5&#jR*>S, • ^ig^JSHft 
[0 0 0 9] (36ip§©g69) *5!^CDaM«. gi^O 

[ooi o] *»ji!*stt, ±3£^*^oF4stcw 

U KT©^t(C*ISLfc. T&fc^, Sb^Bi©^ 

±I2A 1 -Mn-Mg-T i ^T;i/5n^7A-&^* 
fc«A 1 -Mn-Mg-Zn-T i ^Tv'l'Sn^A^ 
ICS b tfcfJB i ^JPf-SCltJCtoT, CtlSTcfc 

[0011] 

[SIS -5 fc «®¥M 

OtlXJiOlMt) 446-1 X«<!>JK'!MI • iBi«8ttT;W5 
-tfA£&«#©»&;£&tt,^g*T?, Mn :0. 5- 
2. 5%; Mg : 2. 5-7 %i. M'<tfeT i : 0. 15- 
0.5%, Z r : 0. 15-0. 5%. B : 0.01—0. 1 %(Do% 
S, <tt>S b : 0.01~0. 5%, Bi : 

0.01-0. 5% <D*>*>e>— 9flW£fllMlC7;i' 
S-^A£fc5ck5tCJim£}SS?U ffiTOftOiSJi* 

[0012] (fg 2 »BJ<D«fig) #|g 2 ftW<DHS&g. • 
Mri : 0. 5—2.' 5%, Mg : 2. 5 — 7%, Zn : 1^-5 



(3) $j|P nmW- 6-330202 

%<fc. '>/«C<<ht>T i : 0. 15~0. 5%. Z r : 0.15—0. 
5%. B : 0.01 ~0. 1 %<T>o*>(D— *i<fctf'>fc< t. 
*>S b : 0.01—0. 5%. Bi : 0.01-0. 5 %<Dot><D— 
$£ffia<^SSW»C7;US:^A<hfc*J:5lCKC 
***8#U Jt&821S»<Z>iSi&£0. 5t:/^±(D?&«Iig 

[0 0 13] (^3 52W©«|J5)c) *S3f8B^©»jgfflT 
liXT, Mn:0. 5-2.5%, M 
g : 2.5-7 %<h. 4>fc<<i:feT i : 0.15-0. 5%. Z 
10 r : 0. 15 — 0. 5%. B : 0.01—0. 1 %<Do^><D — 8. *J 
Jctf4>;ft:< ttiSb: 0.01~0. 5%. B I : 0.01-0. 5 

[0 0 14] (SM&BJ^flljsE) *^4%BJ©^jiffly 
;U5— ^A^-^fi. 1I%T. Mn : 0. 5—2. 5 %, M 
g : 2. 5-7%, Zn: 1-5%L < <h t> T i : 
0. 15~0. 5 %, Z r : 0. 15 — 0. 5 %, B : 0. 01~0. 1 % 
<D5^tf>— 8, *5«fctf4>&< tfeS b : 0.01—0. 5 %, 
Bi : 0.01~0. 5 %<D?%<D— 8£^.. Sgto<7Jl'5 
20 -C7AR^pTffi?F*6#;^e^-5Ct*#®i:-r-5. 
[0 0 15] 

[f^ffli #ss i %m&<kz*m 2 ftwom&g. ■ mm&r 
[0016] (mi %m<Dwm) *m 1 ^?g<D»?$^ • 

m%-C. Mn : 0. 5~2. 5%, Mg : 2. 5 — 7 %£. 4> 
30 U<£*>T i : 0.15—0. 5%. Z r : 0. 15— 0. 5 %. 
B : 0.01-0. 1%<D5*,<D— *5«fctf'>&< <i: S 
b:0.01— 0. 5%, Bi : 0. 01— 0. 5 %<Do ^O— 

[0 0 17] mft*P<Z>-?>jS> (Mn) CD^W 

itt. 0. 5~2. 5lI%Tfe5. Mnll A 1 4 , I^H^ 
L.T^b-r-5<i:ifelC. AltAl.MnM^Wft 

40 ft5. lOMnffl^tiM 5a»%*S§CD^. + 

»aM*«fsnav». KMi#2.5ii%s 

Mtl/Tfi^Al.Mn-^Al.M 

[0 0 18] T^x^A (Mg) 2. 5- 

7fi»%T&-5. Mglt A 1 *P\Zfflm-rZ>tii*>\Z* 
-SPAtAK ZnttfetcWmUT. ^ff*[Sj±$ii- 

50 [0 0 1 9] J-5>> (T i ) <£>^W*tt. 0.15-0. 5M 



(4) 



ftm*P6 - 3 3 0 2 0 2 



6 



A l.Mnffc£9»£i|fflaK*l^ffiM*T. fr-^m— fcStii 

3&£*5<fctf«H4&|6]±£i*-5. C1C0T i 
;W).l5Sax*$i©«£. 5t«*}ck^«9tt(S]±©3a*7>< 

[0 0 2 0] v?;tO-££ (2 r) CD^rrgte, 0. !5~ 

3M&a*UiTL3:5. Sit. tt*i*<0. 51tX«gA 

JSS? • »iifia^lOOO < Ci;-eii5*T ! t>. 
£ LT&«c^tt©A l.Zr ^Stil LT, 3£«*>«fctf 

[0021] mm (b) co^rata. o.oi~o. iaa% 
BH. *9a?oT i Lmm<Dfrm&m?z. z.e> 
B©##aa<o.oisa%*#i<z>«£. 3$«*>«ktf$gtftfn 
±©af*'t5tia^«*^*. mzm&m&tiiTV%. 20 

•^it®«^1000X:*Tii5*Tfe. ?5D,fi<t:LT&*;&£f 
[0 0 2 2] y>?^E> (Sb) 0.0I~0. 

^Nraatq. 5it%ssA5»^tt. s b tM 
aoTLbuti. ^bts#r-5Mga^is^>'r-5 

?J^oT^S^eT^-BrTL*^. "... 
[0 0 2 3] tfXTX (B i ) ©^#a«. O.Oi^O. 5 

b i ra. wigcD s b tmmvftm&m? 
5. ccqb i Q^ti^o, piaa«*sic!>«-&v 40 

B i tMg tdtM g,*B i , fc-SflS^ 
L T^*«*iKi ^ o T. L * 5 .1 <>: <t . SSMbfC^ 

¥-r^Mgad^^-r-5fe«e>ic. a>x.^T3a?aE£<gT£ 

[0 0. 2.4^1:. :»»Lfc«(i|E^fflfiK<D^»^&«: 



«. M g^> Z n t^SUft t§©?«SiSitt 1 lt» 
^«W(fi]±{CfF-^T-S. Mn^2.5aaSK*T^ 
[0 0 2 5] $k±0>X.5\Z. m£Mfi!c©li§l!|f4£J8«?U 

shirrs c t^-c^-s t>© 

[0 0 2 6] (81 2 52B^^ffl) ;fc$g 2 369i<Z)i53a£ • 

a%T. Mn : 0. 5~2. 5%. Mg : 2. 5~7%, Z 
n : 1 ~5 %£. 4>ft< tt>T i : 0. 15~0. 5 Z 
r : 0. 15~0. 5%. B : 0. 01—0. 1 %<Do a. *5 
±^M<tt)Sb :0.01~0. 5%, Bi : 0.01M). 5 

[0 0 2 7] i^T. *^2%^CDfpffltt, ZrKDf^ffl 

<Ditm**>-b\zwi.m-rz>. -ris.t>*>. ffiia (zn) 

mWit. 1~51I%?*5. Znli A 1 "flCHiSrr 
SttfctC. -gS**AK MgtifclC^ftHLT. 9ftft 
&±#$13--5. ^ O Z n 0^fi*i 1 

*<. dtifwiD, s b^B i j&^ira^nx^SfcJ&ias. 
a i,Mn<Datil*«i^l-r^e:t^-c^, T;U5^-5A 

f^fbTC^Ta&SMn. Mg, Zn^$®|afDC^ 

[0028] (^3 ^^of^ffl) *g3 ftmvmmm t 

JPSr^A^tt, Mn :0. 5~2.5%, M 

g: 2.5~7%i» ^<ifcTi : 0. 15~0. 5%> Z 
r : 0. 15 — 0. 5 B : 0.01~0. 1 9S«D-5%0— 9, *5 

&XS'>ts.< its b : 0.01~0. 5 %. Bi :0.01~0.5 

iS£7ctTS&5Mn, Mg, Ti, Zr, B. Sb, Bi 
©ftUHtt, tt^©^ 1 56^©^flE • HS$m7)\,5.-V 

i*G&$m<7>mfeJ3&i<oftm \z& ^xmm x^itu n , m 

g. Ti. Zr. B, Sb. B i ©^fflt^fill?*^. 
[0 0 2 9] *S3^^0^jgfflT;i/5r:'^A^«, 




BO-liMn <h £&#£-ti'£:<DT. Mn*k£&$*U> 

»»S-a-SCi35<T#, ^'E.KTJl'Sn^AK&Ojg 

&£|nJ±;£-tr-5 MSA 1 . M n 

©&HJ&J1PA-5S bXfiB i Srj&ttJLjtKDT. Jdi^ 

5 n£A£&S6*f£#5 d t>cD£J£fc>n-£. 

sfc. zrie,i&0z<Dmnfre>i3.zmm : £:. o. sr/tHu io 
[0030] (M£4i29icDf£ffl) ^m4¥&BM(Dmmmy 

)l gg%T, Mn:0. 5 — 2.5%. M 
g : 2.5-7%, Zn : l~5%<t, < <»: T i : 

0. 15~0. 5%. Z r : 0. 15—0. 5%. B:0.0l~0. 1% 
<D?^<Z>— «, i5.£tW>fc< ifcS b :0.01~0. 5%, 
B i : 0.01-0. 5%W5-5CD-a^^, fStttfT^S. 

5— r>A-&&CD#tj£7ci?IT£-5Mn. Mg. Zn. T 

1. Zr, B. Sb. BiOftUfitt. h9j^co^2^hjo 

»C*J^TIft?qL*:Mn. Mg. Zn, Ti. Zr, B, 
Sb, B i CDflUfiil^T&S. 

[0031] &n4Rw<DmmmTJus.-'y&-£;&it. 

iCT-S^tlC^O, fSiLT'M< £t>T i , Zr, 
B©-ltMn<i:^#$-tfcOT, Mn*fc;-&$!3£jtU> 
Jg^OSim^^UTT^Sn^A^^JCi^-iC 30 

T-SMg, Zn£^r$tf-5 D. 

.MnOft|l|^5SbXttB i ^SsiOL*:©-?, /£ 

n*. zti*>tBif&<Dffiftfr*>tj.z>mm$:. 0. s-c 

40 

[0 0 3 2] 

[few^jam] 

m 1 &w<Dwm) *m 1 ^Bjwisisiis • iHS9ttT;i/5 

^C7A^gP«CDS!jg^rftJCckO. )^0B$©^j$S*J 

[0 03 3] <fg 2 %9|CD#|£) *|g 2 SgWcDit;^ • 
flS«9ttTJP5^^A^gP*t(D®!jg^ffi{C«tO. HS^f 




8 

«9tt**(iLfe7;P5^^A^rfea6«SrKjfi-r-5Ct*t 

[0 0 3 4] (SfS 3 5E^«)^*) *|g 3 ftW<D¥i&m T 
-^A^-^^ffl^^CtlClCJcO. eHP*<Z>#2fl3£ 

[0 0 3 5] Og4»gj©2&*) *m4 58W©^|igffl7 
JPS^^A^-^ffl^-SditCtCtO, «HB$CD^j^ 
«fc ^ffl^<Di^*©J!2:n*6H 1 T&n&ittftb 

[0 0 3 6] 

[*iSfi»|] 

(^1^~^4^cd*^J) {UT»C. fiiaejgl^ 

*• 

[0 0 3 7] *^l^BJ*3«fc^2^©z;|,5-^A 

OT. Mnfb-&®)Sr3tlV^ttW20tf mUtT©SS[iSBfeia j ? 
ibTT^Sn^ASW^lci^-lc^^tir-Sdt^T 

[0 0 3 8] *^l»BJ^:UL^4^|ct5^T, Mn 
©•g-*S«, 1 .0~2.2M%7Wfjg-e&5. CKDJ;^ 
»C-r-5Ct(CJ;0, 5l?g&3a<3 0kgf/mm'£U. 0.2 
%U2j#U 5kgf/W£*±. #tfj&*2 0 %JJLt<J: J: 0 i6 
^«Tig«9tt<D - A#&gM*£f#S d 
-5. 

[0 0 3 9] *mi5SBJi5j;tX^2%BJ{c*3^T. SI@ 
@^T^LfcT;P5^^A^<£^SrtOSS 

gp^icst^, jt^jc. mmm^mz/^>^<Dta&m 

«:{C«koT2 0 0~2 0 0 0kgf/cm' ©ffi^^lTO^.^:^ 

Mn. Mg. Z n&TJlsS.-V&WZj&t&mz&fflmm 
^it-SCltdiT^-S. Direct Chill (D. 

c. ) mm&. y-oj* bmzm^Th&<. &mmm 
[0040] *mi%w<DM&m. • m^Tjvz-'yA 

&&mtt<D&j&ljmz£K) , Mn :0. 5~ 

2.5%, Mg : 2.5~7%«t, ^<it>T i : 0. 15— 
0.5%. Z r : 0.15-0. 5%, B : 0.01—0. 1 %<D'5tj 
O— «, tS&Zfi'PfcKt'hS b : 0.01— 0. 5%. Bi : 
0.01-0. 5 %©P*«-a4-&*, W7f5r!?A 




u mHTCM n ifr£V>W*}-\ZftWL LT/«c*»ifiSTlS5 
fe^, '>&< <tt>T i . Zr. B0-ltMn^i¥$ 

.MnOHttiSrJJpA-SS bJtttB i S-^Sn-T-SC: t»C 

(0 0 4 1] #Sg2fg9!<Dii53£g • iSHBttT^S^A 
^^«CDSiig*ffiJC<tD, Mn : 0. 5~2. 

5%. Mg :2. 5~7%> Zn : l~5%<h, 4>&< t 
t>T i : 0. IS~0. 5%, Z r : 0. 15~0. 5 %» B : 0.01 
~0. l%©p-&©-a, i5Wft<tt>Sb :0.01~ 
0.5 Bi : 0.01~0. 5 %<Do*><0— SSB 

A©## tC20 fi m«T©M n (C^ttt L TU 

-et*£. -rfttoft. *)k<ifeTi. Zr, bo— at* 




#M¥6- 3 3 0 2 0 2 



*Mn^)¥3tt©T. Mn<fc^«l«:j*lHJgtt«©2 0 
it m£lT4>ttlBfttt : F& UT£HR3lt« .li^Tfi. 

T^^^^AJdSOffi-rSMgiSckt/Z n*^ 
^S-tt-SditCfcO. H#&fl:34*£S«f3ti- -5 <!:£«> 
IC. Mg. Zn, A lj»&tt«tfttttlCJ:«9ftfl:ftUlie 
SMiS-frf. J$-ft£j&M8i££-tf L#>. RttfiTSS 

A hMn ©limSrfll*.* S b *fc»iB i fcasflDT* d 
(0 0 4 2] filTfc. ^IS^O^JS^J^IttB^-r-S. 

[0043] fg i 

*P*fflV>T 1 0 0 OTC-C^tCgF/SUT^S. *»«t»T? 
8 5 0*C L;t 2 5 0T;iC?Mtl&*9 

0X150 mm O&SJKtias*. Jnffi^J 9 0 Okgf/cm' 

*B*S 1 0m<D»». :fc«fctf}£2$j$grt<iSS0. S'C/S' 

20 ®Nfto>t>^6, j i s 4^Azmu&m<?>m,mft- 

KXK2H/aIn T#fflj«©^^H-lc^#4*-ro 

CO 0 4 4] 
Wl] 




4$BB¥6-3 3 0 2 0 2 





Nil 7 ^ 








m n 


T i 


M g 


Z n 


S 1 


F e 


S b 


B i 


A 1 




1 


1.50 


0. 28 


4.54 




0. 03 


0. 10 


0. 1 




HAS 




2 


1.48 


0. 2T 


4. 68 




0.03 


0. 11 


0. 02 




si® 




3 


1.50 


0.29 


4. 43 




0. 03 


0. 10 


0.48 








4 


2. 03 


0. 26 


4. 56 




0. 03 


0. 10 


0. 1 






« 


5 


1.46 


0.27 


4.61 




0. 03 


0. 12 




0. 1 


cti aft 




6 


1.51 


0.28 


4. 60 


2.93 


0. 03 


0. 11 


0. 1 






It 
ft 
« 


C 1 


LSI 


0. 27 


4. 60 




0. 03 


0. 10 


<0. 01 




£S 


C 2 


1.92 


0. 24 


4. 63 




0. 03 


0. 11 


<0.0l 




£tt 


C 3 


2. 47 


0. 25 


4.65 




0. 03 


0.11 


<0.0l 




BE* 




C 4 


1.50 


0. 28 


4.51 


2.89 


0. 03 


0. 10 


<0.01 




ESS 



[0 0 4 5] 



[*2] 
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(kgf/u') 


(kgr/u*) 


(#) 




1 


5 


3 2.8 


1 0 . o 


2 8.3 




0. 5 


2 9 . S 


I 0 . U 


1 5.0 




2 


5 


3 2.1 


1 5 a 

1 3 . O 








0. 5 


2 8 4 
fc o • 


14.4 


14.4 


ft 


3 


5 


3 1.8 


ICQ 


4 O O 
6 0.0 


ft 




0. 5 
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